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Tuesday, March 8, 2011 359arecordings in oocytes. Interaction sites are assessed for their contribution to
basal activity, agonist-induced activity, or both. Predicted sites of contact in-
clude several residues on the channel or Gbg previously shown to individually
affect channel function, although the residues on both proteins comprising
a complete interaction site remain unknown to date. These preliminary results
give us confidence that the inclusion of further experimental restraints will fur-
ther elucidate the distinct residue interactions involved in the mediation of
agonist-induced versus basal currents.
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Peptide-based channel replacement therapy attempts to use channel-forming
peptides to establish new ion conductive pathways through the cell membrane.
In the present study, a 22 residue amino acid peptide derived from the second
transmembrane segment of the alpha-1-subunit of the glycine receptor
(M2GlyR) was investigated because it has previously shown high conductance
as a channel-forming peptide in MDCK cells monolayers in Ussing chamber
experiments.
As membrane models, liposomes formed by different phospholipids common
to mammalian plasma membranes were made by extrusion at different ratios
and then the ion channel peptide was added into the artificial bilayer in order
to study the peptide-lipid interactions. These mixtures were analyzed using
Trp fluorescence blue shifts, which is an indication of peptide insertion, Trans-
mission Electron Microscopy (TEM) as well as Circular Dichroism (CD).
The Trp fluorescence results showed the highest blue shift for POPC:POPS and
POPC:POPE at 7:3 and 6:4 ratios respectively. These results indicated that the
peptide was inserted into the artificial bilayer in a phospholipids’ ratio and com-
position dependent manner. TEM analysis showed the formation of Small Uni-
lamellar Vesicles (SUVs) and Large Unilamellar Vesicles (LUVs) in a size
range of 80-120 nm with both systems. The circular dichroism spectra showed
an alpha helical content for the peptide without liposomes under 40% TFE and
SDS. However, the CD for the peptide/liposomes mixtures showed predomi-
nantly random coiled structures.
Taken together, these results suggest that an artificial membrane model contain-
ing different phospholipids can be a useful tool of studying this channel-
forming peptide insertion and peptide/lipid interaction.
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The process of transmembrane helix insertion is complex, mediated by the
translocon apparatus. Many attempts have been made to measure the free en-
ergy of insertion of both alpha-helices and individual residues into the mem-
brane, using computational, theoretical and experimental techniques. We
have used coarse-grain molecular dynamics simulations to calculate the poten-
tial of mean force of the second transmembrane helix from CFTR along a reac-
tion path corresponding to translation of the helix across a lipid bilayer. The
free energies of insertion suggested by the PMFs were approximately an order
of magnitude larger than those measured by translocon-mediated insertion, al-
though consistent with simple models constructed from residue-based hydro-
phobicity scales. Using a lipid bilayer with a thinner hydrophobic region
significantly reduced the free energy of insertion, in good agreement with ex-
perimental data and high throughput simulation approaches. Our data, along-
side data from high throughput simulations, suggests that (i) helices that are
in the translocon and about to be inserted may be located in a hydrophobic re-
gion thinner than the core of the lipid bilayer and (ii) helices that are not in-
serted into the membrane may experience an environment akin to the
membrane / water interface.
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The outer membrane of Gram-negative bacteria is a complex mixture of Lipo-
polysaccharide (LPS) and phospholipids. LPS is distributed in the outer leaflet
of this membrane and is composed of Lipid A, which anchors the LPS into the
membrane, the core oligosaccharide and the O-antigen. LPS plays a key role inmany bacterial functions, such as controlling membrane permeability and pro-
viding antibiotic resistance, as well as inducing septic shock upon infection of
a mammalian host. In addition to these roles, LPS is vital for the correct func-
tioning of proteins located within the outer membrane of Gram-negative bacte-
ria. Despite reports of numerous simulation studies of bacterial outer membrane
proteins, only a limited number of these studies have been performed using
membrane models incorporating LPS.
In the present work, we have developed atomistic models of rough (Lipid A and
core oligosaccharide) mutants of LPS. We have performed a series of molecu-
lar dynamics simulations of three TonB-dependent transporters from the outer
membrane of E .coli (BtuB, FecA and FhuA) in membrane models containing
various LPS mutants in the outer leaflet and mixtures of phospholipids in the
inner leaflet. These simulations are compared to our simulations of the same
proteins in symmetric phospholipid bilayers. The more detailed representation
of the E. coli membrane enables us to study the stability, conformational dy-
namics and diffusion of these membrane proteins in an environment that
more accurately represents the in vivo situation. Furthermore it enables us to
identify key protein-LPS and protein-phospholipid interactions that anchor
the proteins in the membrane and perhaps may also play a role in mediating in-
teractions with other proteins.
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The fluorescence recovery after pattern photobleaching (FRAPP) method was
used to study the diffusion of membrane proteins, peptides, and lipids embed-
ded into the bilayers of a biomimetic sponge phase.
Lateral diffusion of membrane proteins is a useful tool for investigating the
function, and association of these biopolymers. FRAPP results can also provide
further information regarding their mobility, i.e. Brownian, accelerated versus
slowed down, as well as their location: transmsmbrane, membrane or in be-
tween the bilayers of a sponge phase (L3).
Using this L3 phase for membrane protein studies offers several advantages;
the distance between unsupported bilayers is easily tunable; the phase is non-
viscous and thus easy to handle; it is isotropic and therefore amenable to optical
studies as well as for crystallization assays. In order to ascertain whether the
phase is biologically relevant it was tested with several transmembrane proteins
which retain their activity inside the phase.
To illustrate our approach we will present the interaction between transmem-
brane proteins from a Pseudomonas aeruginosa efflux pump; MexA-MexB-
OprM. By measuring their lateral diffusion we were able to deduce the mode
of interaction, the size of the protein complex and its potential stoichiometry.
Chiefly, we will illustrate that MexA is embedded in the bilayer; that MexA
and OprM do not interact laterally but form a complex if they are inserted in
opposite bilayers and that the population of bound proteins is at its maximum
for bilayers separated by a distance of ~ 200 A˚, which is the expected periplas-
mic thickness for gram negative bacteria.
Platform AP: Muscle Regulation
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Force and sliding velocity were studied by using in-vitro motility assay on thin
filaments reconstituted with rat striated muscle a-tropomyosin (Tm) mutants
D2Tm, D3Tm, D23Tm, D6Tm, P2s Tm, P3s Tm, P2P3s Tm, and WT Tm, that
were interacted with HMM attached to the glass surface. D indicates the period
that was deleted out of 7 quasi-equivalent repeats of Tm. In P2s, P3s, and P2P3s
the nearby interface Ala cluster was ‘‘shifted’’ (‘‘s’’) to the respective period to
strengthen the Tm-actin interaction. The reconstitution was completed by an ad-
dition of bovine cardiac troponin (BVC Tn). From deletion studies, it was found
that the Tm’s period 3 is primarily responsible for the positive allosteric effect on
actin, with the period 2 contributing to the effect to a lesser degree. While the
actin interaction of the period 2 is ionic, that of period 3 is both ionic and
